Central role of the plakoglobin-binding domain for desmoglein 3 incorporation into desmosomes.
The carboxy-termini of classical cadherins and desmocollins have been shown to play an important role in initiating desmosome assembly. In this study we wanted to determine whether the carboxy- terminal cytoplasmic domains of desmoglein 3 are important for targeting it to the desmosome. By generating stably transfected A431 cell lines with chimeric constructs encoding for the extracellular domain of E-cadherin and the transmembrane and intracellular region of human desmoglein 3, we could show that the cytoplasmic tail is sufficient to target the protein to the desmosome. By generating truncations of the carboxy-terminus we investigated the importance of the various intracellular subdomains. Whereas the construct encoding the intracellular cadherin-type segment domain still allowed its incorporation into the desmosome, further truncation, leaving only the intracellular anchor domain, did not. Deletion of the 87 amino acid long plakoglobin-binding site within the intracellular cadherin-type segment domain demonstrated that this region is essential for targeting desmoglein 3 to the desmosome. Absent the plakoglobin-binding site the chimeric molecule colocalizes with beta-catenin rather than desmoplakin. We conclude that binding of plakoglobin to desmoglein 3 is an important step in desmosome assembly and leads to the incorporation of desmoglein 3 into the desmosome.